An intracranial cyst tumor with a mural nodule can be representative of some types of brain tumors, but is a rare presentation of intracranial inflammatory myofibroblastic tumor (IMT). Herein, we report the case of an intracranial IMT in a 48-year-old woman presenting with the extremely unusual radiologic findings of a cyst with a mural nodule.
INTRODUCTION
A cyst with a mural nodule tumor in the central nervous system (CNS) is commonly seen in a variety of fluid-secreting tumors, such as hemangioblastoma, pilocytic astrocytoma, ganglioglioma, pleomorphic xanthoastrocytoma, tanycytic ependymoma, intraparenchymal schwannoma, desmoplastic infantile ganglioma, and cystic metastasis. Rarely, parenchymal perianeurysmal cyst, cavernous angioma, and neurocysticercosis can also appear as a cyst with a mural nodule [1] .
In previous reports, inflammatory myofibroblastic tumors (IMTs) were described as a solid enhancing mass without cystic features [2] . Herein, we report one case of IMT with extremely unusual radiologic findings of a cyst with a mural nodule.
due to depression, paranoid personality, and memory impairment, which began several months prior. The findings of general physical examination and neurological examination were within normal limits. Magnetic resonance imaging (MRI) was performed using a 3.0-T Skyra scanner (Simens, Erlangen, Germany). T2-weighted MRI revealed an intraaxial cystic mass in the right temporal region measuring 5.3×4.2 cm with an irregular margin and internal hypodense sepatation. Peritumoral edema was not observed (Fig. 1A) . On gadoliniumenhanced T1-weighted MRI, a nodular mass was seen in the anterior part of the cyst in contact with the dura. Neither dural tail sign nor broad dural basement was noted (Fig. 1B) . The tumor was not restricted on diffusion-weighted MRI (Fig.  1C) . Based on these radiologic findings, the preoperative diagnosis was pleomorphic xanthoastrocytoma, cystic meningioma, or another cystic glioma.
On microscopic surgical findings, the nodular lesion of the tumor was hard and had poor vascularity. There was tight adhesion between the nodular mass and the dura. The cyst contained a yellowish fluid and was well demarcated from normal brain parenchyma. Total resection was performed surgically. Histopathology of the mural nodule revealed a mixture of hyalinized hypocellular stroma and an inflammatory area containing plasma cells and lymphocytes ( Fig. 2A, B) . On immunohistochemical staining, the tumor showed focal staining for smooth muscle actin (Fig. 2C) and was negative for desmin (Fig. 2D) . Glial fibrillary acidic protein, S-100 and anaplastic lymphoma kinase were negative. Based on these pathologic findings, the tumor was diagnosed as IMT.
During a four-year follow-up period, the patient demonstrated improvement in memory function and showed no signs of tumor recurrence (Fig. 1D) .
DISCUSSION
IMT is a relatively rare disease and occurs in the lung, mesentery, omentum, retroperitoneum, genitourinary tract or upper respiratory tract [3, 4] . IMT is diagnosed based on histopathologic findings of inflammatory cell infiltration and variable fibrosis. Thus, it has also been called inflammatory pseudotumor, plasma cell granuloma, fibrous xanthoma, xanthomatous pseudotumor, pseudosarcomatous myofibroblastic proliferation, inflammatory myofibrohistiocytic proliferation, and myofibroblastoma [5] . However, in the 2002, the World Health Organization classified it as a soft tissue tumor and named it IMT [6] .
According to the review of the literature, IMT involving the CNS is a very unusual event and mostly affects children and young adults [7] . Although the radiologic findings of IMT are nonspecific, IMT generally shows hypointensity on T1-and T2-weighted MRI, as well as marked gadolinium enhancement [8] . On MR spectroscopy, lactate can be detected by hypoxia and inflammatory reaction. N-acetyl aspartate can be reduced by loss of normal neuronal elements and choline can be increased by cell membrane synthesis increase due to inflammatory cell hyperplasia on MR spectroscopy [9] . In previous cases, all intracranial IMTs were described as a solid lesion, except one case. Nawashiro et al. [2] reported the first cystic intracranial IMT with a solid mural nodule in the right frontal lobe manifesting as progressive left paresis. To the best of our knowledge, this is the second reported case of a cystic intracranial IMT with a mural nodule.
Häusler et al. [7] analyzed 57 cases of brain IMT and divided them into 5 groups: dural/meningeal lesions, intraparenchymatous lesions, mixed intraparenchymatous/meningeal lesions, intraventricular lesions, and lesions extending from intracerebral to extracerebral sites. They reported that most intracranial IMTs affected the dural/meningeal structures. In our case, the solid part of the tumor was adhered to the dura tightly and the cystic part involved the brain parenchyma, so it was classified as a mixed intraparenchymatous/meningeal lesion.
Surgical resection is considered the optimal treatment for IMT; radiotherapy with or without corticosteroid can also be used in recurrent or unresectable cases [10] . The recurrence rate is 40% within 2 years in general, and is higher in cases of incomplete resection and in females [7] . After incomplete surgical resection, patients must be followed closely.
In conclusion, intracranial IMT can rarely present as a cyst with a mural nodule and should be considered in the differential diagnosis of intracranial cyst with mural nodule lesions. Surgical resection and histopathologic examination of solid mural nodules are essential for the accurate diagnosis of IMT.
